The treatment of alkyl esters with barium hydroxide octahydrate in methanol followed by protonation with anhydrous hydrogen chloride affords carboxylic acids. The procedure does not require aqueous workup and is particularly suitable for parallel synthesis applications.
Esters are commonly used protecting groups in multi-step organic synthesis. Deprotection is often carried out using acidic or basic hydrolysis conditions in various aqueous solvent systems (e.g. THF-MeOH-H 2 O). Conventional methods almost always include an aqueous workup step, which is difficult to implement in the parallel synthesis of libraries. Non-hydrolytic methods of ester-cleavage have been reported, including BCl 3 , 1 BBr 3 , 2 and NaI/pyridine. 3 However, these conditions are often non-selective, causing reaction with non-ester functional groups (e.g. aryl alkoxides). To provide a general and selective method for hydrolysis of esters that is useful in parallel synthesis, we examined non-aqueous conditions of hydroxide-mediated ester cleavage. Barium hydroxide octahydrate, which is soluble in methanol, has been previously used to deprotect simple alkyl esters. 4 A non-aqueous workup was devised for the reagent where the products are concentrated, protonated using anhydrous hydrogen chloride, dried over MgSO 4 , and isolated by filtration (Equation 1). These operations are easily implemented in parallel.
Equation 1
Ester hydrolysis followed by non-aqueous protonation with anhydrous hydrogen chloride To explore the generality of the method, several model reactions were conducted (Table 1) . Entries 1-4 proceeded in varying times at room temperature, while entries 5-11 required heating. Entry 5 required a small amount of THF as a co-solvent. In all cases, product was obtained in good to quantitative yield.
The procedure was also utilized in a typical parallel synthesis route: a solution-phase, three-step, one-pot route to 9-chloroacridines without purification of intermediates (Equation 2). Thus aryl triflates (1), readily available from the corresponding salicylic acids, were coupled with anilines (2) using Buchwald's conditions. 5 The crude ester product was then hydrolyzed with barium hydroxide octahydrate in methanol, followed by treatment with phosphorous oxychloride 6 to yield 9-chloroacridines (3). In this case the crude barium carboxylate salts were utilized directly in the cyclization step, omitting an explicit protonation step. The 9-chloroacridine products were purified automatically by SiO 2 chromatography using the CombiFlash ® system (Isco tm ). The sequence was evaluated for a series of substrates (Table 2) . Entries 1-7 show the generation of purified products in reasonable yields and excellent purity. In the case of entry 8, the coupling reaction was successful, but ester hydrolysis did not proceed to completion, even after several days in refluxing methanol. This may be due to deactivation caused by the two electron-donating groups in the molecule. However, the method is reliable with a single strong electron-donating group (entries 1-5).
In summary, a method has been described for performing ester hydrolysis reactions which avoids aqueous workup. 7 The reaction is particularly useful in parallel synthesis applications where such workups are impractical. The method appears to be fairly general allowing hydrolysis of both alkyl and aryl esters. 
